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(57) ABSTRACT 

A fenestration operation hardware assembly includes latch 
mechanisms configured for coupling to respective top and 
bottom sashes, and a paddle member configured for cou 
pling the latch mechanisms. The latch mechanisms include 
movable latch bolts, and at least one of the latch mechanisms 
includes an operator interface feature movable between at 
least initial and operating positions. In an initial position, the 
latch bolts are in respective projected positions, and the top 
and bottom panels are immobilized. In a first withdrawn 
position, at least one of the top and bottom panels is 
movable, and in a second withdrawn position, at least one of 
the top and bottom panels is tiltable. In an example, a top 
latch bolt is moved by the paddle member according to 
movement of the bottom latch bolt. 

14 Claims, 13 Drawing Sheets 
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COPYRIGHT NOTICE 

A portion of the disclosure of this patent document 
contains material that is subject to copyright protection. The 30 
copyright owner has no objection to the facsimile reproduc 
tion by anyone of the patent document or the patent disclo 
sure, as it appears in the Patent and Trademark Office patent 
files or records, but otherwise reserves all copyright rights 
whatsoever. The following notice applies to the software and 35 
data as described below and in the drawings that form a part 
of this document: Copyright Marvin Windows and Doors; 
Warroad, Minn. All Rights Reserved. 

TECHNICAL FIELD 40 

This document pertains generally, but not by way of 
limitation, to fenestration operation hardware. 

BACKGROUND 45 

Tilt latches are used with some examples of double hung 
windows to facilitate window sash tilting. Tilting a window 
sash allows for cleaning the interior and exterior of the 
window sash, such as while the operator is located, for 50 
instance, indoors. In some examples, tilt latches are actuated 
by an operator applying hand pressure to tilt latches that are 
otherwise biased outwardly into adjacent jambs. Actuation 
of the tilt latches allows for tilting of the window sash. 

In some examples, the operator must simultaneously 55 
actuate each of two tilt latches installed on opposite sides of 
the window sash to enable tilting of the sash. The tilt latches 
are individually operated and held in a retracted orientation 
to permit tilting. In other words, the tilt latches are biased 
into the projected orientation when released, and it is cor- 60 
respondingly difficult to actuate each of the tilt latches while 
tilting the sash at the same time. 

Additionally, at least Some examples of tilt latches are 
located in the center on the bottom check rail. This location 
coincides with the center of the frame balance tube. This 65 
arrangement limits the engagement available for the latch 
within the jamb, hinders structural performance (e.g., Secu 

2 
rity and wind load), and limits the size of sash balances. 
Further, where tilt latches are incorporated in a bottom check 
rail, a pocket is created in the check rail that spans the slot 
and tenon joints to house the tilt latch and its components 
(e.g., a latch housing, a tilt latch bolt, a spring to bias the tilt 
latch bolt, pins or slides for finger or hand actuation, access 
orifices to reach the pins or slides, and the like). This 
arrangement compromises the strength of the joints. 

OVERVIEW 

The present inventors have recognized, among other 
things, that a problem to be solved can include automatically 
locking one or more sashes or panels of a double hung 
window or sliding door after movement of one of the sashes 
from a closed position. In an example, the present Subject 
matter can provide a solution to this problem, such as by 
including a top latch bolt that is interfaced with a bottom 
latch bolt at a latch bolt interface. Upon movement of one of 
the sashes, for instance, the bottom sash relative to the top 
sash, the top latch bolt disengages from the bottom latch bolt 
and automatically seats itself within a locking recess pro 
vided in the frame or a jamb component of the frame to 
correspondingly lock the top sash. The automatic locking 
provided by the separable top and bottom latch bolts 
replaces or Supplements the locking provided by a Sweep 
and keeper mechanism positioned between check rails. 

Additionally, while the check rails of the top and bottom 
sashes are aligned in a closed position, a latch bolt interface 
including a jamb paddle assembly allows cooperative 
unlocking of each of the top and bottom sashes. Upon 
movement of one or both of the sashes, the latch bolt 
interface is interrupted and the top and bottom latch bolts 
work independently. For instance, if the top sash is moved, 
the top latch bolt may remain in a withdrawn position 
because the bolt head engages with a sash groove cover or 
a sash groove that does not include a locking recess. In an 
example, if the bottom sash is moved first, the top sash 
automatically relocks itself by reseating within its locking 
recess, as described above. Even where the top sash is 
moved first, upon repositioning the top sash at the closed 
position, the top latch bolts automatically lock the top sash 
in place (e.g., with the bottom sash locked or open), and 
thereby avoid issues caused by top sash Sag, and ensure 
engagement of an optional Sweep and keeper. 
The inventors have further recognized, among other 

things, that a problem to be solved can include conveniently 
locking and unlocking one or both of the top and bottom 
sashes at an easily accessible location. In an example, a 
composite latch assembly provided by the top and bottom 
latch mechanisms described herein allows locking and 
unlocking of the sashes (as well as positioning in secure vent 
locations and automatic locking of one or more of the 
sashes) with the latch mechanisms and operation hardware 
assembly positioned centrally within the window, for 
instance at the check rails. A single operator can readily 
operate the composite latch assembly as described herein 
without requiring tools, such as extension poles, ladders and 
the like. Moreover, the top and bottom latch assemblies are 
concealed between the check rails, for instance at the 
interface therebetween, and thereby enhances an aesthetic 
appeal of the window compared to Surface mounted hard 
Wae. 

The inventors have still further recognized, among other 
things, that a problem to be solved can include reengaging 
separated latch mechanisms of a distributed composite latch 
assembly. In an example, the composite latch assembly 
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includes top and bottom latch bolts that interface at a bolt 
interface until disengaged by movement of one or both of the 
sashes. In this example, the bottom latch bolt includes a latch 
cam driver and the top latch bolt includes a corresponding 
top latch bolt follower. Each of these features include 
tapered Surfaces to ensure reengagement of the latch bolts 
without requiring resetting of the operation hardware assem 
bly where the latch bolts are at different positions (e.g., one 
is withdrawn, the other projected) at reengagement. Further, 
the tapered surfaces ensure the top latch bolt is biased into 
a withdrawn configuration if the bottom latch bolt is in a 
withdrawn configuration because of the position of the 
operation hardware assembly (e.g., the operator mechanism 
is locked in place according to the function of the mecha 
nism). 
The present inventors have still further recognized, 

among other things, that a problem to be solved can include 
eliminating redundant hardware used in separate mecha 
nisms for operating tilt mechanisms and locking and unlock 
ing of Sashes for movement within a frame. In an example, 
the present Subject matter can provide a solution to this 
problem, for instance with an operation hardware assembly 
that remotely actuates latch bolts to lock and unlock a sash 
for sliding movement within a frame and also further actuate 
the latch bolts to permit tilting of the sash. The operation 
hardware assembly consolidates tilting and locking/unlock 
ing functions into a single assembly that is actuated with an 
operator, Such as a rotatable handle. Separated and indepen 
dently operated hardware including rotating Sweeps with 
keepers and tilt latches are thereby avoided. 

Further, the operation hardware assembly examples 
described herein are usable to independently lock and 
unlock top and bottom sashes without Sweeps and keepers 
extending between opposed check rails. In one example, the 
bottom sash is locked relative to the frame with latch bolts 
actuated through an operator, Such as a rotatable handle. The 
latch bolts are received within corresponding recesses in the 
frame, for instance jamb components including recesses 
sized and shaped to receive the latch bolts. Optionally, the 
top sash includes latch bolts that are sized and shaped to fit 
within corresponding recesses and thereby independently 
lock the top sash in place. Alternatively, the latch bolts of the 
top and bottom sashes are cooperatively opened, for instance 
by selectively coupling the bolts at the interface of the check 
rails. 

Further still, with jamb components including one or 
more of planar Surfaces, recesses, tapered features, a cam, 
and a cam follower, the operation hardware assembly 
including the latch bolts provides additional functionality 
including, but not limited to, automatic locking of one or 
more of the sashes in the closed position, a secure venting 
position, or any other positions within the range of move 
ment for the sash, positioning of the bottom sash in a secure 
vent position (e.g., with the bottom of the bottom sash at 
around 4 inches above the sill), and even function of the 
operation hardware assembly as a window opening control 
device to allow for limited opening of the sashes to a 
specified elevation. 

This overview is intended to provide an overview of 
Subject matter of the present patent application. It is not 
intended to provide an exclusive or exhaustive explanation 
of the invention. The detailed description is included to 
provide further information about the present patent appli 
cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, which are not necessarily drawn to scale, 
like numerals may describe similar components in different 
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4 
views. Like numerals having different letter suffixes may 
represent different instances of similar components. The 
drawings illustrate generally, by way of example, but not by 
way of limitation, various embodiments discussed in the 
present document. 

FIG. 1 is a perspective view of one example of a fenes 
tration assembly in a closed position. 

FIG. 2A is a front view of one example of a fenestration 
assembly with a bottom sash partially open. 

FIG. 2B is a front view of one example of a fenestration 
assembly with a bottom sash partially tilted. 

FIG. 3 is a cross sectional view of the fenestration 
assembly shown in FIG. 1 including an example of an 
operation hardware assembly installed within the Sashes. 

FIG. 4 is a detailed cross sectional view showing one 
example of an operation hardware assembly. 

FIG. 5A is a perspective view of one example of top and 
bottom check rails with a jamb receiver block and latch 
bolts. 

FIG. 5B is a perspective view of one example of a 
transmission assembly. 

FIG. 6A is an exploded view showing one example of a 
top latch bolt mechanism. 

FIG. 6B is a perspective view showing one example of a 
top latch bolt mechanism in a first configuration. 

FIG. 7A is an exploded view showing one example of a 
bottom latch bolt mechanism. 

FIG. 7B is a perspective view showing one example of a 
bottom latch bolt mechanism. 

FIG. 7C is a perspective view showing one example of a 
bottom latch bolt. 

FIG. 8A is a perspective view showing top and bottom 
latch mechanisms in projected positions with a transmission 
assembly in a corresponding configuration. 
FIG.8B is a perspective view showing the top and bottom 

latch mechanisms in withdrawn positions with a transmis 
sion assembly in a corresponding configuration. 

FIG. 8C is a perspective view showing the bottom latch 
mechanisms in a withdrawn position. 

FIG. 9 is a top view showing an example of a jamb 
receiver block with bottom and top latch bolt mechanisms. 

FIG. 10 is a perspective view showing a jamb receiver 
block and jamb paddle assembly. 

FIG. 11 is a perspective view of a jamb receiver block, 
jamb paddle assembly, and a portion of an upper frame. 

FIG. 12 is a block diagram illustrating a method of using 
bottom and top latch mechanisms with a transmission 
assembly. 

DETAILED DESCRIPTION 

FIG. 1 is a perspective view of one example of a fenes 
tration assembly 100 in a closed configuration. In an 
example, the fenestration assembly 100 includes but is not 
limited to a double hung window or sliding door. As shown, 
the fenestration assembly 100 includes a frame 102, and first 
and second sliding panels such as a bottom sash 104 and a 
top sash 106. In the example shown in FIG. 1, each of the 
bottom and top sashes 104,106 includes glass panes therein. 
Corresponding bottom and top check rails 112, 114 are 
included at an interface between the bottom and top sashes 
104, 106. As further shown in FIG. 1, the fenestration 
assembly 100 includes an operator 116 sized and shaped to 
operate various hardware assemblies, discussed herein, Such 
as including hardware to lock and unlock one or more of the 
bottom and top sashes 104, 106. 
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In an example, the fenestration assembly 100 includes a 
fenestration operation hardware assembly (see, e.g., FIGS. 3 
and 4) that selectively permits or inhibits translation of the 
bottom and top sashes 104, 106, and selectively permits or 
inhibits tilting of the bottom sash 104. In an example, the 
hardware assembly includes, among other components, 
latch bolt mechanisms on each of the bottom and top sashes 
104, 106 at their respective bottom and top check rails 112, 
114, the operator 116, and a transmission assembly that 
operatively couples latch bolts corresponding to the bottom 
and top sashes 104,106. The transmission assembly, further 
shown in the Subsequent figures, such as in FIG. 10, is 
positioned in the frame 102 adjacent to the bottom and top 
check rails 112, 114 when the fenestration assembly 100 is 
in the closed position shown in FIG. 1. As will be further 
described herein, movement of a latch bolt corresponding to 
the bottom sash 104 is transmitted (using the transmission 
assembly) to a latch bolt corresponding to the top sash 106, 
Such as by operation of a jamb paddle assembly (see, e.g., 
FIG. 10). In an example, rotation of the jamb paddle 
assembly by the bottom sash latch bolt correspondingly 
moves the top latch bolt in a similar fashion. 
The bottom sash latch bolt is operable in a projected 

configuration in which the bottom sash 104 is precluded 
from translating or tilting relative to the frame 102. The 
bottom sash latch bolt is further operable in a first withdrawn 
configuration in which the bottom sash 104 is permitted to 
translate relative to the frame 102 (e.g., upward), but is 
precluded from tilting. The bottom sash latch bolt is further 
operable in a second, further withdrawn configuration in 
which the bottom sash 104 is permitted to translate or tilt 
relative to the frame 102. In an example, the bottom sash 
latch bolt is operated remotely using the operator 116. The 
top sash latch bolt is operable in a projected configuration in 
which the top sash 106 is precluded from translating relative 
to the frame 102, and the top sash latch bolt is operable in 
a withdrawn configuration in which the top sash 106 is 
permitted to translate relative to the frame 102 (e.g., down 
ward). In an example, the frame 102 includes one or more 
grooves configured to receive the latch bolts when they are 
in the respective withdrawn positions and the respective 
bottom and top sashes 104, 106 are translatable relative to 
the frame 102. 

Referring to FIG. 2A, a front view of one example of the 
fenestration assembly 100 is shown with a bottom sash 
partially open. For instance, the bottom sash 104 is elevated 
relative to the position originally shown in FIG. 1. The 
bottom check rail 112 is disengaged from or out of alignment 
with the top check rail 114. As will be described herein, latch 
mechanisms associated with the respective check rails 112, 
114 operate according to an interface provided in the frame 
102 adjacent to the check rails 112, 114. In an example, 
disengagement of the check rails allows one or more of these 
latch mechanisms to operate independently, Such as to 
separately lock or unlock the bottom or top sash 104, 106 
independently or dependently. 

FIG. 2B shows a front view of one example of the 
fenestration assembly 100 with a bottom sash partially tilted. 
For instance, the bottom sash 104 is tilted relative to the 
position originally shown in FIG. 1. The bottom check rail 
112 is disengaged from or out of alignment with the top 
check rail 114. In an example, disengagement of the check 
rails allows at least the bottom sash 104 to tilt away from the 
frame 102. Such as to provide a larger fenestration opening 
or to facilitate cleaning. 

FIG. 3 is a cross sectional view of a fenestration assembly 
300 including an example of an operation hardware assem 
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6 
bly 308 installed within bottom and top sashes 304 and 306 
and a frame 302. The bottom and top sashes 304, 306 are 
slidably positioned within the frame 302. As shown in FIG. 
3, each of the bottom and top sashes 304, 306 include 
corresponding bottom and top check rails 312, 314. In the 
view shown in FIG. 3, the bottom check rail 312 is in front 
of the top check rail 314. Stated another way, in the front 
view shown in FIG. 3, the bottom check rail 312 and the top 
check rail 314 are coincident with one another and the 
bottom and top sashes 304,306 are in the closed position. 

In the example of FIG. 3, the operation hardware assem 
bly 308 includes an operator 316 mounted on the bottom 
check rail 312. For instance, as shown in FIG. 3, the operator 
316 is installed within a portion of the bottom check rail 312. 
The operation hardware assembly 308 further includes first 
and second latch mechanisms 321, 322 positioned on either 
side of the bottom check rail 312 and remote relative to the 
operator 316. The operation hardware assembly 308 further 
includes first and second transmission assemblies compris 
ing respective first and second jamb receiver blocks 341, 
342. Such as positioned adjacent the first and second latch 
mechanisms 321, 322, when the bottom and top sashes 304, 
306 are in a fully closed configuration. As will be described 
herein, the operator 316 is operable to move one or more 
latch bolts from the first and second latch mechanisms 321, 
322, such as into or out of the respective first and second 
jamb receiver blocks 341, 342. For instance, the operator 
316 is operable to move one or more latch bolts associated 
with the latch mechanisms, such as to allow for tilting or 
sliding movement of at least the bottom sash 304, and 
optionally the top sash 306, relative to the frame 302. 

In an example, the operator 316 is movable to a first 
position wherein one or more latch bolts corresponding to 
the bottom sash 304 are withdrawn from a projected position 
to a first withdrawn position such that the bottom sash 304 
is slidable within the frame 102. In an example, the operator 
316 is movable to a second position, such as when the 
bottom sash 304 is translated from its fully closed position. 
When the operator 316 is in the second position, one or more 
of the latch bolts corresponding to the bottom sash 304 are 
further withdrawn from the first withdrawn position to a 
second withdrawn position such that the bottom sash 304 is 
tiltable away from the frame 102. In an example, the 
operator 316 is precluded from occupying the second posi 
tion when the bottom sash 304 is in the fully closed position 
(see, e.g., the configuration of FIG. 1). 

Referring now to FIG. 4, a detailed cross-sectional view 
of the bottom check rail 312 is provided. In the example of 
FIG. 4, the operation hardware assembly 308 is shown 
distributed along the bottom check rail 312 with the first and 
second bottom latch bolt mechanisms 321,322 positioned at 
either end of the bottom check rail 312, and the operator 316 
positioned substantially centrally on the bottom check rail 
312. 
As shown in FIG. 4, the operator 316 includes an operator 

interface feature 317. In one example, the operator interface 
feature 317 includes, but is not limited to, a handle, slide 
mechanism, finger pull, or the like. The operator interface 
feature 317 is coupled with an operator housing 318. In one 
example, the operator housing 318 includes a mechanism of 
the operator 316 therein and optionally further provides for 
rotatable coupling of the operator interface feature 317. 

In the example of FIG. 4, the first and second bottom latch 
bolt mechanisms 321, 322 are positioned at either end of the 
bottom check rail 312. The first and second bottom latch bolt 
mechanisms 321, 322 include respective first and second 
latch bolts 331, 332, such as corresponding to the bottom 
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check rail 312. In an example, the first and second latch bolts 
331, 332 are operated, for instance, by tensioning or pulling 
a flexible element such as a tying element 309. The tying 
element 309 extends between each of the first and second 
bottom latch bolts 331, 332 and the operator 316. In an 
example, rotation or other movement of the operator inter 
face feature 317 moves the tying element 309 and accord 
ingly moves one or both of the first and second latch bolts 
331, 332. For instance, rotation of an operator interface 
feature 317 (e.g., a handle) pulls the tying element 309 
inwardly, toward the operator 316 (e.g., using one or more 
spools to collector wind the tying element 309), and thereby 
accordingly withdraws one or both of the first and second 
bottom latch bolts 331, 332 from a projected position (e.g., 
as shown in FIG. 4) to one or more withdrawn positions. In 
the withdrawn positions, one or more of the bottom and top 
sashes 304, 306 is slidable between open and closed con 
figurations, or the bottom sash 304 is optionally tiltable 
relative to the frame 302. As further discussed below, such 
as in the discussion of FIG. 10, the bottom sash 304 is 
tiltable relative to the frame 302 when the bottom Sash 304 
is elevated, or translated relative to the closed configuration. 
Optionally, the bottom sash 304 is not titlable relative to the 
frame 302 from the fully closed configuration. 

Referring now to FIG. 5A, a perspective view shows one 
example 500 of the bottom and top check rails 312, 314 of 
FIGS. 3 and 4. Such as corresponding to a fenestration 
assembly (e.g., the fenestration assembly 100 of FIG. 1). 
FIG. 5A further shows the bottom latch bolt mechanism 321 
with the bottom latch bolt 331 and corresponding bottom 
check rail 312, and a top latch bolt mechanism 326 with a 
top latch bolt 336 and corresponding top check rail 314. The 
bottom and top latch bolts 331, 336 are shown in the 
example of FIG. 5A in a projected configuration. That is, the 
bottom and top latch bolts 331, 336, in the projected 
configuration, extend away from their respective check rails 
and into respective latch bolt recesses in the first jamb 
receiver block 341 of a first transmission assembly 501. 
The first transmission assembly 501 is shown in an 

exploded view in FIG. 5B. The first transmission assembly 
501 includes the jamb receiver block 341 and a paddle 
assembly 1002. In an example, the paddle assembly 1002 
includes a latch cam 1006, Such as having a latch cam 
extension 1007 protruding therefrom. The paddle assembly 
1002 includes a latch follower 1008. In the example of FIG. 
5B, the latch cam 1006 and the latch follower 1008 are 
coupled to a latch pivot member 1004. In an example, the 
latch cam 1006 is deflectable away from the latch follower 
1008. That is, at least the latch cam 1006 portion of the 
paddle assembly 1002 is made of a material that is suffi 
ciently deformable that the latch cam 1006 can be pushed 
laterally away from the latch follower 1008. In an example, 
the receive block 341 includes a stopper protrusion 1020 that 
is configured to interface with the bottom latch bolt 331. 

Referring again to FIG. 5A, the bottom and top latch bolts 
331, 336 interface with the paddle assembly 1002 inside the 
jamb receiver block 341. In an example, the rotatable paddle 
assembly 1002 rotatably couples the bottom and top latch 
bolts 331, 336, such that translation of one of the latch bolts 
can effect a translation of the other using the rotatable paddle 
assembly 1002. 
As further discussed herein, when the bottom and top 

latch bolts 331, 336 are in the projected configuration shown 
in FIG. 5A, the corresponding bottom and top sashes (e.g., 
the bottom and top sashes 304, 306) are restrained from 
sliding or tilting relative to the fenestration assembly frame 
(e.g., the frame 302). In an example, the projected configu 
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8 
ration shown in FIG. 5A corresponds to a first position of the 
operator 316. In an example, when movement of the bottom 
sash 304 is desired, the operator 316 is actuated, for 
instance, by rotation of the operator interface feature 317, 
which can remotely move one or both of the bottom and top 
latch bolts 331, 336 into a withdrawn position (e.g., using 
the tying element 309). In an example, the frame (e.g., 302) 
includes recesses or grooves that correspond with the bottom 
and top latch bolts 331,336. When the bottom latch bolt 331 
is in a withdrawn position (e.g., partially withdrawn toward 
its housing), the bolt can slide freely within its correspond 
ing recess or groove, thereby permitting the bottom sash 304 
to slide within the frame. In an example, the top sash 306 is 
slidable in the frame when the top latch bolt 336 is in a fully 
withdrawn position. 

In an example, one or both of the bottom and top latch 
bolts 331, 336 are biased away from their respective hous 
ings and away from their respective bottom and top check 
rails 312,314. Such as using springs, coils, or the like. That 
is, the bottom and top latch bolts 331, 336 are configured to 
normally extend away from the sashes and toward the frame 
302 of the fenestration assembly, such as when the operator 
316 is in a neutral position. In an example, when the operator 
316 is in the neutral position and the bottom and top latch 
bolts 331, 336 are in the projected configuration, the bottom 
or top sashes 304, 306 lock with corresponding features in 
the frame 102 at positions, for instance, corresponding to 
one or more of a closed position (see, e.g., FIG. 1) or a 
secure venting position (see, e.g., FIG. 2A showing a par 
tially open position). 
The operation hardware assembly 308 thereby provides 

for locking and unlocking of the bottom and top sashes 304, 
306 through remote operation of the latch bolts by way of 
the operator 316. The operation hardware assembly 308 
further facilitates an automatic locking configuration 
wherein as the bottom sash 304 is elevated, for instance, into 
the configuration shown in FIG. 2A or any intermediate or 
further elevation, at least the bottom latch bolt 331 is 
released from a withdrawn configuration and biased toward 
a projected configuration, and the bottom latch bolt 331 
correspondingly seats within a recess in the frame 302 to 
thereby automatically lock the bottom sash 304 in a closed 
or partially open position. In another example, the operator 
316 is further actuated to correspondingly withdraw at least 
the bottom latch bolt 331 into the bottom check rail 312 into 
a fully withdrawn configuration to thereby allow for tilting 
or removal of the bottom sash 304 relative to the frame 302 
(e.g., for maintenance, cleaning of the interior and exterior 
Surfaces, and the like). 

Furthermore, the operation hardware assembly 308, in 
one example, is concealed except for the operator interface 
feature 317 and a portion of the operator 316 body, such as 
shown in the example of FIG. 1. For instance, one or more 
of the bottom latch bolt 331, the bottom latch bolt mecha 
nism 321, the tying element 309, as well as the housing for 
the bottom latch bolt is concealed within the bottom check 
rail 312. For instance, the bottom latch bolt 331 and the tying 
element 309 are fed through interior portions of the bottom 
check rail 312. In another example, these components are 
positioned along the periphery of the bottom check rail 312, 
for instance, at the interface between the bottom check rail 
312 and top check rail 314. In the closed position shown in 
FIG. 1, with this peripheral mounting orientation, the bottom 
and top check rails 312,314 conceal much of the operation 
hardware assembly 308. 

FIGS. 6A and 6B illustrate the top latch bolt mechanism 
326 in exploded (FIG. 6A) and non-exploded (FIG. 6B) 
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views. Referring first to the exploded view, FIG. 6A shows 
the top latch bolt mechanism 326, including the top latch 
bolt 336, a biasing element 337, and a top latch bolt housing 
338. The top latch bolt 336 is slidable longitudinally within 
the top latch bolt housing 338. The biasing element 337 is 
interposed between a side edge of a biasing element channel 
601 on the top latch bolt 336 and a biasing element anchor 
602. The biasing element 337 biases the top latch bolt 336 
away from the top latch bolt housing 338. In one example, 
the biasing element 337 includes, but is not limited to, a 
spring in one of a tension or compression state, or an 
elastomeric material. In one example, the top latch bolt 
housing 338 is a metal, plastic, or other material having 
sufficient strength and durability for installation within a 
check rail to facilitate the repeated translation of the top 
latch bolt 336 therein. 

In an example, the position of the top latch bolt 336 
relative to the top latch bolt housing 338 is continuously 
variable between projected and withdrawn (e.g., partially or 
fully withdrawn) configurations. The projected position is 
illustrated in FIG. 6B. In a fully withdrawn configuration, a 
paddle engagement face 610 of the top latch bolt 336 is 
approximately coplanar with a edge face 612 of the top latch 
bolt housing 338. In an example, when the top latch bolt 336 
is in the projected position (FIG. 6B), the corresponding top 
sash is immobile in its frame. When the top latch bolt 336 
is in the fully withdrawn position, the corresponding top 
sash is slidable in the frame. When the top latch bolt 336 is 
partially withdrawn, the top sash is immobile in the frame. 

In an example, the top latch bolt 336 includes an end 
portion 605 with several tapered edges, such as on all sides 
of the top latch bolt 336. For example, a first vertical side 
606 is tapered toward the paddle engagement face 610, and 
a first horizontal side 607 is tapered toward the paddle 
engagement face 610. The tapered sides of the top latch bolt 
336 assist the outwardly biased bolt to align with recesses or 
grooves in the frame or jamb that are configured to receive 
the top latch bolt 336. For example, if the top latch bolt 336 
is slightly misaligned with a jamb recess, such as because 
the corresponding top sash 306 is positioned above or below 
the proper location, or due to tolerances on the sash or jamb, 
the tapered sides of the top latch bolt 336 can encourage the 
top sash 306 into position so that the outwardly biased bolt 
can extend into the recess. Without the tapered edges, the top 
latch bolt 336 could hang up on an edges of a jamb recess, 
or the bolt may not fully project into the pocket. 

In an example, the top latch bolt 336 further includes a 
recess 616 configured to receive a guide pin (not shown) or 
projection 615 of the top latch bolt housing 338. The recess 
616 extends along at least a portion of a face of the top latch 
bolt 336 and receives the projection 615, thereby guiding the 
top latch bolt 336 during transitions between projected and 
withdrawn configurations. 

In an example, the paddle engagement face 610 cooper 
ates with a latch follower of a paddle assembly, such as the 
latch follower 1008 shown in FIG. 5B. The paddle engage 
ment face 610 is optionally pushed upon by the latch 
follower 1008 of the paddle assembly 1002, such as to 
transmit a rotational movement of the paddle assembly 1002 
to the top latch bolt 336. 

FIGS. 7A and 7B illustrate the bottom latch bolt mecha 
nism 321 in exploded (FIG. 7A) and non-exploded (FIG. 
7B) views. FIG. 7C illustrates a perspective view of the 
bottom latch bolt 331. Referring first to the exploded view, 
FIG. 7A shows the bottom latch bolt mechanism 321, 
including the bottom latch bolt 331, a biasing element 332, 
and a bottom latch bolt housing 333. The bottom latch bolt 
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10 
331 is slidable within the bottom latch bolt housing 333, and 
the biasing element 332 biases the bottom latch bolt 331 
away from the bottom latch bolt housing 333 toward a 
projected position (e.g., shown in FIG. 7B). In one example, 
the biasing element 332 includes, but is not limited to, a coil 
spring in one of a tension or compression state or an 
elastomeric material. In one example, the bottom latch bolt 
housing 333 is a metal, plastic, or other material having 
sufficient strength and durability for installation within a 
check rail to facilitate the repeated translation of the bottom 
latch bolt 331 therein. 
The biasing element 332 extends between the bottom 

latch bolt housing 333 and a corresponding portion of the 
bottom latch bolt 331. The latch bolt biasing element 332 is 
configured to bias the bottom latch bolt 331 into a projected 
position, for instance, where the bottom latch bolt 331 is 
received within a corresponding recess provided in the 
frame 302 to secure the bottom sash 304 in position. In 
another example, the bottom latch bolt mechanism 321 
includes a tying element orifice 704 sized and shaped to 
receive the tying element 309 therethrough and to facilitate 
the sliding movement of the tying element relative to the 
bottom latch bolt mechanism 321. As shown in the example 
of FIG. 4, the tying element 309 is coupled with the bottom 
latch bolt 331. Tensioning the tying element 309, for 
instance by rotation of the operator interface feature 317, 
withdraws the bottom latch bolt 331 into the bottom latch 
bolt housing 333 to thereby facilitate one or more of a 
sliding or tilting movement of the sash 304 relative to the 
frame 302. 

In an example, FIG. 7C shows the bottom latch bolt 331 
includes a paddle cam recess 710. As further described 
below, the paddle cam recess 710 is a recessed face of the 
bottom latch bolt 331 that receives a paddle arm, or cam, of 
a paddle assembly. For example, the paddle cam recess 710 
is configured to receive the latch cam 1006 of the paddle 
assembly 1002 shown in FIG. 5B. When the paddle cam 
recess 710 translates with translation of the bottom latch bolt 
331 between the projected and withdrawn configurations, 
the paddle arm is similarly caused to translate, or rotate. Such 
as about the paddle pivot member 1004 (see, e.g., FIGS. 5B 
and 10). In an example, translation or rotation of the latch 
cam 1006 is further translated to the latch follower 1008 of 
the paddle assembly 1002 to actuate the top latch bolt 336 
(e.g., to bias the top latch bolt 336 toward a withdrawn 
position). 

Referring again to FIG. 7B, the bottom latch bolt 331 
includes a retention recess 712 that includes an open, 
undercut area along a bottom portion of the bottom latch bolt 
331. The retention recess 712 is bounded by the bottom latch 
bolt 331 body and a recess lip 713. As further described 
below, the retention recess 712 is configured to cooperate 
with the stopper protrusion 1020 on the jamb receiver block 
341. The stopper protrusion acts as a dead stop to prevent 
damage to the latch cam 1006, such as can occur if the 
bottom latch bolt 331 is forced into a fully withdrawn 
position without first translating the bottom sash 304 
upward, because the latch cam extension 1007 is optionally 
retained in the paddle cam recess 710. 

In an example, when the bottom sash 304 is in the fully 
closed position (see, e.g., FIG. 1) and the bottom latch bolt 
331 is in the fully projected position and received in the 
jamb receiver block 341, the retention recess 712 is disposed 
about the stopper protrusion 1020. In this configuration, 
even under tension provided by the operator 316 and the 
tying element 309, the recess lip 713 impinges on the 
stopper protrusion and the bottom latch bolt 331 is precluded 
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from reaching a fully withdrawn configuration. In other 
words, when the bottom sash 304 is fully closed, the bottom 
latch bolt 331 cannot be fully withdrawn into the bottom 
latch bolt housing 333. In an example, as further described 

12 
ration corresponds to an elevated bottom sash 304. When the 
bottom sash 304 is sufficiently elevated, such as by an 
amount greater than a height of the stopper protrusion in the 
jamb receiver block 341, the latch cam extension 1007 of the 

below, when the bottom latch bolt 331 is partially withdrawn 5 paddle assembly 1002 is decoupled from the paddle cam 
(e.g., by actuation of the operator 316 and the tying element 
309), the bottom sash 304 can be lifted upward out of the 
fully closed configuration. When the bottom sash 304 is 
lifted by an amount that exceeds a height of the lip 713, the 
bottom latch bolt 331 can be fully withdrawn into the bottom 
latch bolt housing 333, such as using the operator 316. In the 
fully withdrawn configuration, the bottom sash 304 can be 
tilted (see, e.g., FIG. 2B). 

FIGS. 8A and 8B illustrate examples of each of the 
bottom and top latch mechanisms 321,326 and transmission 
assemblies in respective projected and first withdrawn con 
figurations. FIG. 8C illustrates an example of the bottom 
latch mechanism 321 in a second withdrawn configuration. 
Referring first to FIG. 8A, a projected bottom latch mecha 
nism 321A and a projected top latch mechanism 326A are 
shown with a transmission assembly 1000A. The projected 
configuration corresponds to a first configuration of the 
transmission assembly 1000A that includes the paddle 
assembly 1002 in a first position wherein the latch cam 
extension 1007 is positionable within the paddle cam recess 
710 of the bottom latch bolt 331, and the paddle engagement 
face 610 of the top latch bolt 336 is engaged with the latch 
follower 1008 of the paddle assembly 1002. Referring to 
FIG. 9, a top view shows the jamb receiver block 341 and 
the projected bottom and top latch mechanisms 321C, 326C. 
In the example of FIG. 9, the bottom and top latch bolts 331, 
336 are in their respective projected configurations, such as 
corresponding to the examples 321A and 326A of FIG. 8A. 
As shown in FIG. 9, the bottom latch bolt 331 extends into 
a bottom latch bolt recess 904 in the jamb receiver block 
341, and the top latch bolt 336 extends into a top latch bolt 
recess 906. Referring again to FIG. 8A, a jamb receiver 
block 341A is shown, including the paddle assembly 1002 
rotated into a position that corresponds to the projected 
bottom and top latch mechanisms 321A and 326A. 

In FIG. 8B, a first withdrawn bottom latch mechanism 
321B and a withdrawn top latch mechanism 326B are 
shown. In this example, the first withdrawn configuration for 
the bottom latch mechanism 321B corresponds to a position 
of the paddle assembly wherein the latch cam extension 
1007 is positioned within the paddle cam recess 710 of the 
bottom latch bolt 331, and the paddle engagement face 610 
of the top latch bolt 336 is engaged with the latch follower 
1008 of the paddle assembly. In an example that includes the 
bottom sash 304 in a fully closed configuration (see, e.g., 
FIG. 1), the stopper protrusion of the jamb receiver block is 
positioned between the recess lip 713 and a bottom edge 
portion 813 of the bottom latch bolt housing 333. In this 
example, the bottom latch bolt 331 is precluded from further 
withdrawing into the bottom latch bolt housing 333 by the 
stopper protrusion and the recess lip 713. 

In an example that includes the bottom sash 304 in an 
open configuration, for example, wherein the stopper pro 
trusion does not extend into the retention recess 712, the 
bottom latch bolt 331 can be optionally further withdrawn 
into the bottom latch bolt housing 333. FIG. 8B includes the 
jamb receiver block 341B, which includes the paddle assem 
bly 1002 rotated into a position that corresponds to the first 
withdrawn bottom latch mechanism 321B and the with 
drawn top latch mechanism 326B. 

FIG. 8C shows a second withdrawn bottom latch mecha 
nism 321C. In this example, the second withdrawn configu 
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recess 710 of the bottom latch bolt 331, and the paddle 
engagement face 610 of the top latch bolt 336 is optionally 
engaged with the latch follower 1008 of the paddle assembly 
1002. In the second withdrawn configuration, the bottom 
sash 304 is slidable in the frame 302, and the bottom sash 
304 is tiltable away from the frame 302 (see, e.g., FIG. 2B). 
In the second withdrawn configuration, the bottom latch bolt 
331 is not seated in any grooves or channels provided in the 
frame 302, and the bottom sash 304 is thereby not guided by 
Such grooves or channels. 

FIG. 10 is a perspective view showing an example of a 
transmission assembly 1000 that includes the jamb receiver 
block 341 and aljamb paddle assembly 1002. In an example, 
the jamb receiver block 341 is operatively coupled with the 
jamb paddle assembly 1002 to form the transmission assem 
bly 1000, and the transmission assembly 1000 is configured 
to transmit movement, for instance, translational movement 
of the bottom latch bolt 331 to the top latch bolt 336. In the 
example shown, the transmission assembly 1000 is sized 
and shaped for installation within the frame 302. In the 
example of FIG. 10, the paddle assembly 1002 includes a 
paddle pivot member 1004 rotatably coupled with the jamb 
receiver block 1001 to facilitate rotation of the paddle 
assembly 1002. The paddle assembly 1002 includes a latch 
cam 1006 coupled with the paddle pivot member 1004 at one 
end, and having a cam extension 1007 at an opposite end. 
Similarly, the paddle assembly 1002 includes a latch fol 
lower 1008 coupled with the paddle pivot member 1004. 
The arrangement shown in FIG. 10 allows for the trans 

mission of movement from the bottom latch bolt 331 (see, 
e.g., FIGS. 7A and 7B) to the top latch bolt 336 (see, e.g., 
FIGS. 6A and 6B), for instance, through rotation of the 
paddle assembly 1002. Each of the latch cam 1006 and the 
latch follower 1008 are positioned in corresponding bolt 
recess 904, 906. In an example, rotation of the latch cam 
1006 is transmitted to the latch follower 1008, for instance, 
by the paddle pivot member 1004. 

In an example, in operation, as the bottom latch bolt 331 
is drawn into the bottom latch bolt housing 333 (e.g., by 
operation of the fenestration operation hardware assembly 
308), the latch cam extension 1007 is received within the 
paddle cam recess 710 to rotate the paddle assembly 1002 
about the paddle pivot member 1004. As the paddle assem 
bly 1002 is rotatably driven by the bottom latch bolt 331 by 
way of the latch cam 1006 and the latch cam extension 1007, 
the latch follower 1008 similarly rotates. Accordingly, the 
latch follower 1008 can impinge upon and exert a force upon 
the top latch bolt 336, such as at the paddle engagement face 
610, and the top latch bolt 336 is pushed away from its 
projected configuration toward a withdrawn configuration. 
The bottom latch bolt 331 moves out of the bottom latch bolt 
recess 904 and accordingly allows for slidable movement of 
the bottom sash 304 relative to the frame 302. In an example, 
the jamb receiver block 341 includes a stopper protrusion 
1020 that prevents the bottom latch bolt 331 from fully 
withdrawing from the bottom latch bolt recess 904 by 
engaging with the retention recess 712 of the bottom latch 
bolt 331, such as described above in the discussion of FIG. 
8B. 

In an example, rotational movement of the paddle assem 
bly 1002 is transmitted along the paddle pivot member 1004, 
for instance, to the latch follower 1008. The latch follower 
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1008, as mentioned above, is engaged with the paddle 
engagement face 610, and rotational movement of the latch 
follower 1008 is thereby transmitted to the paddle engage 
ment face 610 and accordingly biases the top latch bolt 336 
into the top latch bolt housing 338. Accordingly, as the 
bottom latch bolt 331 is withdrawn, the top latch bolt 336 
similarly withdraws into its respective housing by way of 
operation of the paddle assembly 1002. As long as the top 
latch bolt 336 and the latch follower 1008 are engaged, and 
the bottom sash 304 is in the closed configuration (see, e.g., 
FIG. 1), translational movement of the bottom latch bolt 331 
into or out of its housing translates to similar movement of 
the top latch bolt 336 by way of the paddle assembly 1002. 

In an example, when either the bottom latch bolt 331 or 
the top latch bolt 336 is disengaged from the paddle assem 
bly 1002, the other of the latch bolts is no longer operably 
biased by the paddle assembly 1002. For instance, in the 
bottom sash 304 is first moved upwardly relative to the 
paddle assembly 1002 and the jamb receiver block 341, the 
bottom sash bolt 331 loses engagement with the latch cam 
1006 and the latch cam extension 1007. That is, the latch 
cam extension 1007 disengages from the paddle recess 710, 
and the bias in the top latch bolt 336 (e.g., provided by the 
biasing element 337) biases the top latch bolt 336 toward the 
projected position. Accordingly, if opening of both the 
bottom and top sashes 304, 306 is desired, the top sash 306 
is moved first while the bottom sash bolt 331 is in the 
withdrawn position, such as provided by withdrawal of the 
bottom latch bolt 331 and corresponding rotation of the 
paddle assembly 1002. 

In an example, moving the top sash 306, for instance, 
lowering the top sash 306, disengages the top latch bolt 336 
from the paddle assembly 1002. However, this disengage 
ment does not result in an automatic locking of the top latch 
bolt 336; instead the depression of the top sash 306 allows 
the previously withdrawn top latch bolt 336 to ride within a 
guide channel of the frame 302 or against a rail of the frame 
302, and accordingly continue its downward movement. 
Upon receiving the top sash 306 at a position where the top 
latch bolt 336 projects into the top latch bolt recess 906, the 
top latch bolt 336 may lock according to the relative position 
of the paddle assembly 1002, such as dictated by the bottom 
latch bolt 331. Accordingly, the fenestration operation hard 
ware assembly 308, through cooperation of the bottom and 
top latch bolts 331, 336, controls an opening, closing, or 
locking of the bottom and top sashes 304,306, such as using 
the operator interface feature 317 to remotely actuate a 
bottom latch bolt 331. 

FIG. 11 is a perspective view of the jamb receiver block 
341 with a portion of the frame 302. In an example, the 
frame 302 includes a bottom latch bolt frame channel 
positioned above the bottom latch bolt recess 904 in the 
jamb receiver block 341. In an example, the bottom latch 
bolt frame channel 1104 is not as deep as the bottom latch 
bolt recess 904. That is, the bottom latch bolt recess 904 
extends away from the bottom check rail 112 by a first 
amount that is greater than the amount the bottom latch bolt 
frame channel extends away from the bottom check rail 112 
when the bottom check rail is adjacent to the portion of the 
frame that includes the bottom latch bolt frame channel 1104 
or the jamb receiver block 341. In an example, the difference 
in depth results in an overhang 1101 that extends above a 
portion of the bottom latch bolt recess 904. In operation, 
when the bottom latch bolt 331 is in the projected configu 
ration (see, e.g., FIG. 8A), the bottom sash 304, which is 
coupled to the bottom latch bolt 331, is immobilized because 
the bottom latch bolt 331 is secured between the overhang 
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1101 and the lower portion of the jamb receiver block 341. 
However, when the bottom latch bolt 331 is in the first 
withdrawn configuration (see, e.g., FIG. 8B) the bottom 
latch bolt 331 can slide upwardly through the bottom latch 
bolt frame channel 1104. As described above, the bottom 
latch bolt 331 is prevented, by the stopper protrusion 1020 
on the jamb receiver block 341, from attaining its fully 
withdrawn configuration when the bottom sash 304 is in the 
fully closed configuration. 

In an example, the bottom latch bolt 331 is biased 
outwardly toward its projected configuration from the bot 
tom latch bolt housing 333. Accordingly, when the bottom 
sash 304 is slid or tilted from an open position to the fully 
closed position, the bottom latch bolt 331 can align with the 
bottom latch bolt recess 904 in the jamb receiver block 341, 
and the bottom latch bolt 331 can forcibly extend into the 
bottom latch bolt recess 904. A front edge of the bottom latch 
bolt 331 can impinge upon the latch cam 1006 and the latch 
cam extension 1007, such as at an angled face 1207 of the 
latch cam extension 1007 (see, e.g., FIG. 5B). In an 
example, under the force of the biasing element 332, the 
bottom latch bolt 331 can deflect the latch cam 1006 away 
from the latch follower 1008. In an example, the jamb 
receiver block 341 includes a cam recess 1210 (see, e.g., 
FIG. 5B) that is configured to provide adequate clearance for 
the latch cam 1006 to deflect around the front edge of the 
bottom latch bolt 331 as the bottom latch bolt 331 is forced 
by the biasing element 332 into the bottom latch bolt recess 
904. Accordingly, the latch cam 1006 enables the paddle 
assembly 1002 to reset into a static state when the bottom 
latch bolt 331 is forcibly returned to the bottom latch bolt 
recess 904, such as without actuating the top latch bolt 336. 

FIG. 12 illustrates an example of a method 1200 that can 
include using the fenestration operation hardware assembly 
308 described above. In an example, in an initial configu 
ration, the fenestration assembly 100 is in the closed con 
figuration shown in FIG.1. In this configuration, the bottom 
and top latch bolts 331, 336 are biased away from the 
respective bottom and top check rails 312, 314 and into the 
respective bottom and top latch bolt recesses 904,906 in the 
jamb receiver block 341. At 1210, the bottom latch bolt 331 
can be withdrawn into the bottom latch bolt housing 333. 
For example, actuation of the operator interface feature 317 
causes the operator 316 to withdraw the bottom latch bolt 
331 into the bottom sash 304, such as by way of the tying 
element 309. In an example, at 1210, the bottom latch bolt 
331 is withdrawn to a first withdrawn position that is less 
than a fully withdrawn position (see, e.g., the discussion 
below at 1240), such as is available when the bottom latch 
bolt 331 is positioned in an at least partially translated 
configuration, as described below. In an example, the first 
withdrawn position corresponds to FIG. 8B wherein the 
jamb paddle assembly 1002 is partially rotated, the bottom 
sash 304 is translatable upward relative to the frame 302, 
and the bottom latch bolt 331 is prohibited from further 
withdrawing from the bottom latch bolt recess 904 because 
the stopper protrusion 1020 engages with the retention 
recess 712 on the bottom latch bolt 331. At 1215, the bottom 
sash 304 is optionally translated upward relative to the frame 
3O2. 
At 1220, the latch cam 1006 is moved by the translation 

of the bottom latch bolt 331. For example, the latch cam 
1006 includes the latch cam extension 1007, and the latch 
cam extension 1007 engages with the paddle cam recess 710 
in the bottom latch bolt 331. As the bottom latch bolt 331 is 
withdrawn at 1210, the latch cam extension 1007 is received 
in and moved by translation of the paddle cam recess 710. 
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Movement of the latch cam extension 1007 is translated by 
the latch cam 1006 to rotation of the paddle pivot member 
1004 of the jamb paddle assembly 1002. At 1222, the jamb 
paddle assembly 1002 rotates about the paddle pivot mem 
ber 1004 axis and, in turn, moves the latch follower 1008. 
For example, the latch follower 1008 moves toward the top 
check rail 314. 

At 1230, movement of the latch follower 1008 toward the 
top check rail 314 translates the top latch bolt 336 toward a 
withdrawn position. The top latch bolt 336 is normally 
biased outwardly away from the top check rail 314 and into 
the top latch bolt recess 906. However, when the latch 
follower 1008 is rotated by way of movement of the latch 
cam 1006, the latch follower 1008 impinges on the paddle 
engagement face 610 of the top latch bolt 336 and translates 
the top latch bolt 336 into the top latch bolt housing 338. 

In an example, the jamb paddle assembly 1002 is rotated 
at 1222 such that the latch follower 1008 translates the top 
latch bolt 336 to a sufficiently withdrawn position such that 
the paddle engagement face 610 is translated beyond aljamb 
face 1015 of the jamb receiver block 341. In this configu 
ration, the top latch bolt 336 is disengaged from the top latch 
bolt recess 906 and the top sash 306 can be translated at 
1235. 

In an example, when the top sash 306 is returned from a 
translated configuration to the closed configuration (i.e., 
when the top sash 306 is positioned in a fully elevated 
configuration, Such as shown by the top sash 106 in the 
example of FIG. 1), the outwardly biased top latch bolt 336 
automatically extends into the top latch bolt recess 906. 
Accordingly, if opening of the bottom and top sashes 304. 
306 is desired, the top sash 306 is moved first. For instance, 
if the bottom sash 304 is moved first, the latch cam 1006 
disengages from the paddle cam recess 710, and the paddle 
assembly 1002 rotates in response to the outward bias of the 
top latch bolt 336 (i.e., the only force acting on the paddle 
assembly 1002 when the bottom latch bolt 331 is disengaged 
from the bottom latch bolt recess 904). 

In an example, when the top latch bolt 336 extends into 
the top latch bolt recess 906, the paddle engagement face 
610 reengages with the latch follower 1008 and thereby 
rotates the paddle assembly 1002 toward the locked con 
figuration shown in FIG. 8A. That is when the top latch bolt 
336 is fully extended into the top latch bolt recess 906, the 
paddle assembly 1002 is rotated about the paddle pivot 
member 1004, and the latch cam 1006 is similarly rotated to 
the locked configuration. In this configuration, if the bottom 
sash 304 is in a translated configuration, the bottom sash 304 
can freely translate downward toward the closed configura 
tion. The paddle cam recess 710 receives the latch cam 
extension 1007 as the bottom sash 304 translates downward 
into the closed configuration. In an example, if the bottom 
latch bolt is in a withdrawn position and is released from the 
withdrawn position when the top latch bolt 336 is already 
engaged with the latch follower 1008 and the latch follower 
1008 is fully biased (rotated) toward the locked position by 
the top latch bolt 336, the bottom latch bolt 331 can extend 
into the bottom latch bolt recess 904 by impinging on the 
latch cam extension 1007 (e.g., by impinging on a Slanted 
face of the latch cam extension 1007) and deflecting the 
latch cam 1006 such that the bottom latch bolt 331 can fully 
extend into the bottom latch bolt recess 904. 

At 1215, the bottom sash 304 is translated upward, such 
as shown in the example of FIG. 2A. In an example, the 
bottom sash 304 is translated upward by a distance that is at 
least as far as the height of the stopper protrusion 1020. Once 
the recess lip 713 of the bottom latch bolt 331 is positioned 
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above the stopper protrusion 1020 due to translation of the 
bottom sash 304, the bottom latch bolt 331 can be further 
withdrawn into the bottom latch bolt housing 333, such as 
using the operator 116. 

At 1240, when the bottom sash 304 is in the translated 
configuration, the bottom latch bolt 331 is further withdrawn 
into the latch bolt housing 333 from the first withdrawn 
position to a second withdrawn position, Such as a fully 
withdrawn position (see, e.g., FIG. 8C at 321C). In an 
example, the bottom latch bolt 331 is withdrawn to the 
second withdrawn position by actuation of the operator 316 
(e.g., by rotating the operator interface feature 317) to enter 
a tilt mode. Because the bottom sash 304 is translated, or 
elevated, the recess lip 713 does not impinge on the stopper 
protrusion 1020 when the bottom latch bolt 331 is with 
drawn to the second withdrawn position. 

In an example, when the bottom latch bolt 331 is in the 
second withdrawn position, a tilt release trigger engages 
with the tilt groove 750 on the bottom latch bolt 331, such 
as when the bottom latch bolt 331 reaches the second 
withdrawn position. The tilt release trigger locks the bottom 
latch bolt 331 in the second withdrawn position through 
engagement of a tilt retention feature of the tilt release 
trigger against the corresponding tilt groove 750. The 
engagement between the tilt retention feature and the tilt 
groove 750 locks the bottom latch bolt 331 in the second 
withdrawn position to permit tilting of the bottom sash 304, 
such as without continued actuation of the operator 316. 
That is, the tilt retention feature biases the bottom latch bolt 
331 into the second withdrawn configuration (e.g., FIG. 8C 
at 321C) against the bias of the biasing element 332. In this 
configuration, the bottom sash 304 is tiltable away from the 
frame 302. At 1245, the bottom sash 304 is tilted. 
At 1260, the bottom sash 304 is returned to a non-tilted 

configuration. In an example, the bottom sash 304 is 
returned from a tilted configuration to a translated configu 
ration that corresponds to an at least partially open configu 
ration (see, e.g., FIG. 2A). In this example, the bottom Sash 
304 can be translated downward into the fully closed con 
figuration to reseat the bottom latch bolt 331 in the bottom 
latch bolt recess 904. For example, at 1270, the bottom latch 
bolt 331 can be biased toward the bottom latch bolt recess 
904 by the biasing element 332, such as upon release of the 
tilt retention feature. In an example, the tilt retention feature 
is automatically released when the bottom sash 304 is 
translated downward into the fully closed configuration. At 
1280, the bottom latch bolt 331 can be received in the latch 
bolt recess 904, such as by deflecting the latch cam 1006 
away from the latch follower 1008 of the paddle assembly 
10O2. 

In an example, a tilt release trigger automatically releases 
the tilt retention feature such that the bottom latch bolt 331 
can extend into the bottom latch bolt recess 904. In another 
example, the bottom sash 304 is returned from the tilted 
configuration to a fully closed configuration (see, e.g., FIG. 
1). In this example, the bottom latch bolt 331 reengages with 
the bottom latch bolt recess 904, such as automatically upon 
release of the tilt retention feature when the bottom latchbolt 
331 is returned to the upright position. 

EXAMPLES & ADDITIONAL NOTES 

Example 1 can include or use Subject matter (Such as an 
apparatus or a method). Such as can include or use a 
fenestration operation hardware assembly including a jamb 
paddle configured for coupling with a frame. In Example 1, 
the jamb paddle includes a pivot, a latch cam coupled with 
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the pivot, and a latch follower coupled with the pivot. In 
Example 1, the fenestration operation hardware assembly 
includes a first latch mechanism configured for coupling 
with a bottom sash slidable within the frame, and the first 
latch mechanism includes a bottom latch bolt movable 
between first and second positions, and the bottom latch bolt 
selectively engages the latch cam, and a second latch mecha 
nism configured for coupling with a top sash slidable within 
the frame, the second latch mechanism includes a top latch 
bolt movable between first and second positions, in the first 
position the top sash is movable relative to the frame and in 
the second position the top sash is immobile, and the top 
latch bolt selectively engages the latch follower. 

Example 2 can include, or can optionally be combined 
with the subject matter of Example 1, to optionally include 
the first latch bolt, wherein when the first latch bolt is in the 
withdrawn position, it biases the latch follower and the latch 
cam in the direction of the first latch bolt. 

Example 3 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 or 2 to optionally include the jamb paddle, 
wherein the jamb paddle is configured to transmit a force 
from the latch cam to the latch follower according to 
withdrawal of the bottom latch bolt to the first position, and 
the latch follower biases the top latch bolt toward the first 
position according to the transmitted force. 

Example 4 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 3 to optionally include wherein the first 
position includes a first withdrawn position and a second 
withdrawn position, and the bottom latch bolt is movable 
between the second, first withdrawn, and second withdrawn 
positions, and in the first withdrawn position, the bottom 
sash is movable relative to a plane of the frame. 

Example 5 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 4 to optionally include, when the 
bottom latch bolt is in a fully withdrawn position, the bottom 
sash is tiltable away from the plane of the frame. 

Example 6 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 5 to optionally include the latch cam is 
received in a recess of the bottom latch bolt and the latch 
cam precludes the bottom latch bolt from occupying a fully 
withdrawn position when the bottom sash is in a closed 
configuration. 

Example 7 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 6 to optionally include the bottom latch 
bolt disengages from the latch cam when the bottom Sash 
translates away from the closed configuration by a prede 
termined amount. 

Example 8 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 7 to optionally include an operator 
remote from the first and second latch mechanisms, the 
operator engaged with at least one of the first and second 
latch mechanisms by a tying element, and the operator 
includes a movable operator interface feature configured to 
move the at least one of the first and second latch mecha 
nisms between the withdrawn and projected positions. 

Example 9 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 8 to optionally include an operator 
remote from the first and second latch mechanisms, the 
operator engaged with the jamb paddle by a tying element, 
and the operator including a movable operator interface 
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feature configured to rotate the jamb paddle about the pivot 
to toggle at least one of the first and second latch mecha 
nisms between the first and second positions. 

Example 10 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 9 to optionally the bottom and top latch 
bolts are biased toward the respective second positions. Such 
as including positions that correspond to the latch bolts 
extending away from their respective sashes. 

Example 11 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 10 to include Subject matter (such as an 
apparatus, or a method). Such as can include a fenestration 
operation hardware assembly, including a jamb receiver 
block configured for reception within a frame, and a jamb 
paddle assembly, movingly coupled with the jamb receiver 
block or the frame. In Example 11, the jamb paddle assem 
bly includes a latch cam including a deflectable arm, the 
latch cam configured to engage with a first latch bolt, a latch 
follower configured to engage with a second latch bolt, and 
a pivot member coupling the latch follower and the latch 
cam, wherein movement of the first latch bolt is transmitted 
to the second latch bolt through the jamb paddle assembly. 

Example 12 can include, or can optionally be combined 
with the subject matter of Example 11, to optionally include 
the jamb paddle assembly is rotatably coupled with the jamb 
receiver block or the frame, and the jamb paddle is rotatable 
about the pivot member. 

Example 13 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 11 or 12 to optionally include the deflectable arm 
includes a projection configured to engage with a detent in 
the first latch bolt. 

Example 14 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 11 through 13 to optionally include the deflectable 
arm configured to flex laterally away from the first latch bolt. 
Example 15 can include, or can optionally be combined with 
the subject matter of one or any combination of Examples 11 
through 14 to optionally include wherein rotation of the 
jamb paddle assembly about the pivot member translates 
movement in a first direction of one of the first and second 
latch bolts to the other of the first and second latch bolts in 
a second direction substantially parallel to the first direction. 

Example 16 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 11 through 15 to optionally include the latch cam 
and latch follower extend radially away from the pivot 
member in different directions. 
Example 17 can include, or can optionally be combined 

with the subject matter of one or any combination of 
Examples 1 through 16 to optionally include, in a first 
configuration, the latch follower is biased by the second 
latch bolt away from a sash associated with the second latch 
bolt, and in a second configuration, the latch follower is 
biased by the latch cam toward the sash corresponding to the 
second latch bolt. 
Example 18 can include, or can optionally be combined 

with the subject matter of one or any combination of 
Examples 1 through 17 to optionally include an operator 
remote from both the jamb receiver block and the jamb 
paddle assembly, the operator engaged with the first latch 
bolt by a tying element, and the operator includes a movable 
operator interface feature configured to rotate the jamb 
paddle assembly about the pivot member to move at least 
one of the first and second latch bolts between withdrawn 
and projected positions. 
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Example 19 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 1 through 18 to include Subject matter (such as an 
apparatus, or a method). Such as can include a method for 
using a fenestration operation hardware assembly, including 5 
withdrawing a bottom latch bolt coupled to a bottom sash 
from a second position to a first position according to 
actuation of an operator interface feature, in the first position 
the bottom sash is movable within a frame, withdrawing the 
bottom latch bolt including moving a latch cam of a jamb 
paddle assembly with the bottom latch bolt, and transmitting 
movement of the latch cam to a top latch bolt with a latch 
follower of the jamb paddle assembly, the top latch bolt 
associated with a top sash. 

Example 20 can include, or can optionally be combined 
with the subject matter of Example 19, to optionally include 
transmitting movement of the latch cam to the top latch bolt 
using the latch follower of the jamb paddle assembly, 
including using a jamb paddle assembly that includes the 
latch follower and the latch cam coupled to a shared pivot 
member. 
Example 21 can include, or can optionally be combined 

with the subject matter of one or any combination of 
Examples 19 or 20 to optionally include withdrawing the 
bottom latch bolt, including withdrawing the bottom latch 
bolt to a fully withdrawn position, and, wherein in response 
to the transmitted portion of the movement of the latch cam 
to the top latch bolt, the top latch bolt is biased toward a 
withdrawn position to permit translation of the top sash 
relative to the frame. 

Example 22 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 19 through 21 to optionally include tilting the 
bottom sash when the bottom latch bolt is in the fully 
withdrawn position. 

Example 23 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 19 through 22 to optionally include operating an 
operator interface feature of a remote operator, and opera 
tion of the operator interface feature withdraws the first latch 40 
bolt. 

Example 24 can include, or can optionally be combined 
with the subject matter of one or any combination of 
Examples 19 through 23 to optionally include releasing the 
bottom latch bolt from the first position when the bottom 
sash is in a closed configuration, releasing the bottom latch 
bolt comprising deflecting the latch cam laterally away from 
the bottom latch bolt and receiving a projection of the latch 
cam in a recess of the bottom latch bolt. 

Example 25 can include, or can optionally be combined 
with any portion or combination of any portions of any one 
or more of Examples 1 through 24 to include, Subject matter 
that can include means for performing any one or more of 
the functions of Examples 1 through 24. 

Each of these non-limiting examples can stand on its own, 
or can be combined in various permutations or combinations 
with one or more of the other examples. 

The above detailed description includes references to the 
accompanying drawings, which form a part of the detailed 
description. The drawings show, by way of illustration, 
specific embodiments in which the invention can be prac 
ticed. These embodiments are also referred to herein as 
“examples. Such examples can include elements in addi 
tion to those shown or described. However, the present 
inventors also contemplate examples in which only those 
elements shown or described are provided. Moreover, the 
present inventors also contemplate examples using any 
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combination or permutation of those elements shown or 
described (or one or more aspects thereof), either with 
respect to a particular example (or one or more aspects 
thereof), or with respect to other examples (or one or more 
aspects thereof) shown or described herein. 

In this document, the terms 'a' or “an are used, as is 
common in patent documents, to include one or more than 
one, independent of any other instances or usages of “at least 
one' or “one or more.” In this document, the term 'or' is 
used to refer to a nonexclusive or, such that “A or B' 
includes “Abut not B,”“B but not A,” and “A and B, unless 
otherwise indicated. In the appended claims, the terms 
“including and “in which are used as the plain-English 
equivalents of the respective terms "comprising and 
“wherein.” Also, in the following claims, the terms “includ 
ing” and "comprising are open-ended, that is, a system, 
device, article, or process that includes elements in addition 
to those listed after such a term in a claim are still deemed 
to fall within the scope of that claim. Moreover, in the 
following claims, the terms “first,” “second, and “third.” 
etc. are used merely as labels, and are not intended to impose 
numerical requirements on their objects. 
The term “machine readable medium' as used herein may 

include a single medium or multiple media (e.g., a central 
ized or distributed database, and/or associated caches and 
servers) that are configured to store the one or more instruc 
tions. The term “machine readable medium” may include 
any medium that is capable of storing, encoding, or carrying 
instructions for execution by a machine (e.g., by the pro 
cessor circuit 310 or another processor or computer module) 
and that cause the machine to perform any one or more of 
the techniques of the present disclosure, or that is capable of 
storing, encoding or carrying data structures used by or 
associated with Such instructions. Examples of non-limiting 
machine readable media are discussed above. The instruc 
tions may further be transmitted or received over a commu 
nications network using a transmission medium via the 
network interface device utilizing any one of a number of 
transfer protocols (e.g., frame relay, internet protocol (IP), 
transmission control protocol (TCP), user datagram protocol 
(UDP), hypertext transfer protocol (HTTP), etc.). Example 
communication networks may include a local area network 
(LAN), a wide area network (WAN), a packet data network 
(e.g., the Internet), mobile telephone networks (e.g., cellular 
networks), Plain Old Telephone (POTS) networks, and wire 
less data networks (e.g., Institute of Electrical and Electron 
ics Engineers (IEEE) 802.11 family of standards known as 
Wi-Fi R, IEEE 802.16 family of standards known as 
WiMax(R), peer-to-peer (P2P) networks, among others. In 
an example, a network interface device used with the 
systems described herein may include one or more physical 
jacks (e.g., Ethernet, coaxial, or phone jacks) or one or more 
antennas (e.g., the wireless transceiver 312) to connect to the 
communications network. In an example, the network inter 
face device may include a plurality of antennas to wirelessly 
communicate using at least one of single-input multiple 
output (SIMO), multiple-input multiple-output (MIMO), or 
multiple-input single-output (MISO) techniques. The term 
“transmission medium’ shall be taken to include any intan 
gible medium that is capable of storing, encoding or carrying 
instructions for execution by a machine, and includes digital 
or analog communications signals or other intangible 
medium to facilitate communication of Such software. 
The present disclosure should not be considered limited to 

the particular examples described above, but rather should 
be understood to cover all aspects of the disclosure. Various 
modifications, equivalent processes, as well as numerous 
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structures to which the present disclosure may be applicable 
will be readily apparent to those of skill in the art to which 
the present disclosure is directed upon review of the present 
specification. 

What is claimed is: 
1. A fenestration operation hardware assembly for a 

double hung window, the assembly comprising: 
a first latch mechanism coupled with a first check rail of 

a first sash of the window and slidable together with the 
first sash within a frame, the first latch mechanism 
including a first latch bolt movable between a projected 
position and at least a first withdrawn position: 

an operator device, operable by a user, to selectively move 
the first latch bolt between at least the projected posi 
tion and the first withdrawn position; 

a second latch mechanism coupled with a second check 
rail of a second sash of the window and slidable 
together with the second sash within the frame, the 
Second latch mechanism including a second latch bolt 
movable between at least a projected position and a 
withdrawn position; and 

a transmission assembly within the frame, the transmis 
sion assembly substantially adjacent to the first and 
Second check rails when the first and second sashes are 
in a closed configuration, and the transmission assem 
bly operatively couples the first and second latch bolts 
in the closed configuration, and wherein movement of 
the first latch bolt by the operator device is transmitted 
to the second latch bolt through the transmission 
assembly. 

2. The assembly of claim 1, wherein the first and second 
latch mechanisms include respective biasing elements 
coupled with the first and second latchbolts, and wherein the 
first and second latch bolts are biased toward their respective 
projected positions by the respective biasing elements. 

3. The assembly of claim 1, wherein the transmission 
assembly includes first and second recesses that are config 
ured to receive the projected first and second latch bolts, 
respectively, when the first and second sashes are in the 
closed configuration. 

4. The assembly of claim3, further comprising a recessed 
channel in a window frame of the double hung window, 
wherein the recessed channel is positioned above the first 
recess of the transmission assembly, and wherein the 
recessed channel receives a portion of the first latch bolt 
when the first sash slides within the window frame. 

5. The assembly of claim 4, wherein the recessed channel 
receives the portion of the first latch bolt when the first latch 
bolt is in the first withdrawn position. 

6. The assembly of claim 4, wherein the first recess of the 
transmission assembly is further recessed into the window 
frame than the recessed channel in the window frame and an 
overhang is interposed between the first recess and the 
recessed channel, wherein the overhang inhibits translation 
of the first sash when the first latch bolt is in the projected 
position and seated in the first recess of the transmission 
assembly. 
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7. The assembly of claim 1, wherein the first sash is 

slidable within the window frame with the first latch bolt in 
a second withdrawn position, and 

the first sash is arrested from sliding within the window 
frame with the first latch bolt in the projected position. 

8. The assembly of claim 1, wherein the first latch bolt is 
movable to a second withdrawn position, and with the first 
latch bolt in the second withdrawn position the first sash is 
tiltable away from a plane of the window frame. 

9. The assembly of claim 1, wherein the transmission 
assembly includes a latch cam and a cam follower, and 
wherein movement of the first latch bolt is transmitted from 
the latch cam to the second latch bolt by the cam follower 
when the first and second sashes are in the closed configu 
ration. 

10. The assembly of claim 9, wherein the first latch bolt 
includes a cam recess, and 

wherein the latch cam includes an extension portion that 
is seated within the cam recess of the first latch bolt 
with the first sash in the closed configuration, and 
movement of the first latch bolt is transmitted to the 
latch cam at the cam recess. 

11. A fenestration hardware apparatus for a double hung 
window, the apparatus comprising: 

a transmission assembly configured to couple first and 
second sashes in a window frame, the transmission 
assembly rotates with respect to the window frame, and 
the transmission assembly including: 
a pivot having a longitudinal axis; 
a cam follower coupled with the pivot and rotatable 

about the longitudinal axis of the pivot; and 
a latch cam coupled with the pivot and spaced apart 

from the cam follower along the longitudinal axis of 
the pivot, and the latch cam rotatable about the 
longitudinal axis of the pivot, and the cam follower 
rotates with the latch cam; and 

a receiver block that receives the transmission assembly 
and is installed in the window frame of the double hung 
window, wherein the receiver block includes first and 
second recesses that extend into the window frame and 
that respectively correspond to the latch cam and the 
cam follower, and wherein the receiver block includes 
a stopper in the first recess and the stopper arrests 
withdrawal of a first latch bolt out of the receiver block. 

12. The apparatus of claim 11, wherein the latch cam 
includes a flexible arm that is deflectable substantially in the 
direction of the longitudinal axis of the pivot. 

13. The apparatus of claim 11, wherein the cam follower 
extends away from the longitudinal axis of the pivot in a first 
radial direction, and wherein the latch cam extends away 
from the longitudinal axis of the pivot in a different second 
radial direction. 

14. The apparatus of claim 11, wherein the latch cam 
extends radially away from the longitudinal axis of the pivot 
in a first direction, and wherein the latch cam includes an 
extension portion that is spaced apart from the pivot and 
extends away from the latch cam in the direction of the 
longitudinal axis of the pivot. 
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